Effects of dietary soy and estrous cycle on adrenal cytochrome p450 1B1 expression and DMBA metabolism in adrenal glands and livers in female Sprague-Dawley rats.
Cytochrome p450 1B1 (CYP1B1) has been shown to be important in the bioactivation of 7,12-dimethylbenz[a]anthracene (DMBA) to an adrenal toxin in rats. We investigated the effects of diet and stage of estrous cycle on CYP1B1 expression in rat adrenal glands and on DMBA metabolism by rat adrenal and hepatic microsomes. Female Sprague-Dawley (SD) rats were placed on either standard soy-containing NIH-31 rat chow or soy- and alfalfa-free 5K96 diet from postnatal day (PND) 21 until sacrifice at PND50+/-5. Stage of estrous at sacrifice was assessed by vaginal cytology and confirmed by histological examination of the vagina. Dietary soy at the level present in NIH-31 diet did not affect serum estrogen and progesterone levels. Immunohistochemical analysis confirmed that CYP1B1 was exclusively expressed in the zona fasciculata and zona reticularis in adrenal cortex, which are the regions vulnerable to DMBA-induced adrenal necrosis. Adrenal CYP1B1 protein expression, 3H-DMBA depletion, and formation of DMBA-3,4-, and -8,9-dihydrodiols by adrenal microsomes were greater in animals fed 5K96 diet, and the stage of the estrous cycle affected these parameters only in the soy-free 5K96 diet. In hepatic microsomes, the formation of DMBA-3,4-dihydrodiol, 7-hydroxy- and 12-hydroxy-DMBA were lower in animals fed NIH-31 diet than in those fed 5K96 diet. Thus, dietary soy and the estrous cycle appear to regulate adrenal CYP1B1 expression and DMBA metabolism by both adrenal and hepatic microsomes. The use of different basal diets containing variable levels of soy components may affect certain toxicity assessments.